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(57)Abstract: 

PURPOSE: To make possible an increase of harmonic 
emission output power and the stabilization of the power 
by a method wherein the active layer formation surface 
of a semiconductor laser and the optical waveguide 
formation surface of an optical wavelength conversion 
element face a submount and the wavelength conversion 

part of the optical wavelength conversion element is — 2 

thermally insulated from heat generated from the laser. 
CONSTITUTION: An active layer 23 formation surface # 
24 of a semiconductor laser 21 and an optical waveguide j£ 
2 formation surface 25 of an optical wavelength 
conversion element 22 face a submount 20. As a 

wavelength conversion part 26 for converting the : t 

fundamental wave into a harmonic is not brought into -2*: 
contact to the submount 20, it is thermally insulated 
from heat generated from the laser 21. As a result, there 
is no effect of the heat from the laser 21 . When the 
laser 21 is driven and a semiconductor laser beam 
emitted from the active layer 23 as a fundamental wave 

P1 is made to couple directly from an incident surface 10 of the element 22 to the optical 
waveguide 2, the wave P1 is propagated in a single mode, is converted into a harmonic P2 in the 



c 

4- 



22 



part 26 in the waveguide 2 and a blue laser beam is taken out from an emitting surface 1 2. 
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imm 1 ] f^v» r±tc30»{*u— iffciOM 
IfftiK. 

[H*«2 ] -?:/v}> h±K.3NW*U— if 

wB¥^u-if©»3^wsB* 
u - if <DimmwB>& <* nt t, > * as* <£ 

j&s 3 ft -ct, >s m <t mam (c Mia4^{* u — if #> 6 © 

©ifeW ; SrtT i 5A:St)©m2©if^v^> h5rWUrt,>SC 
m^m4 ] lf^v?> h±«c3|MW*u— !fteJ:c«t« 

*iftMBft«7-©«saaftai»j« t>tc -> -cure 
aia*# u -if e^isiHi a* c t znmt -rzm&m 

S^^^^H *. . BUlE^f* U -If ©S#$a5iiiriH;Mc 
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If > Hcfll*£5*j«£ frSC 44W«4-}-4JS 
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u — tf©rSttH©^fflfe«tt>*^S^^© 

^ ■> - v icBf& $ ft tern i m b xwmc itimztiit 
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£ c t r 1 ~ 6 ©Offtfr 1 qitciBtt 

1 ~ 6 (D^-Ttifr 1 3!&tfeig©JIi&g U — If * 

b.Ta.-.o, (o^xg 1) mm:&mbfcctz® 

10 miT^W^JB 1 -6©Ufft^ lJg&C!B*S©Jg?&gU 

— « 

imm t - ^ - *s^rk sft-c^sci^sNfmi-r^i** 

m 1 ~6 ©^TftyiP 1 3®tciBt8©3®«SU-lf31£j!i. 

i&mm § ft-c c <t t 1 ~ 6 ©t,> 

■Tft^ 1 ^{ciBIS©5SjS?SU— lf» 

zn?m 1 ~6 ©i,>-Tft*. 1 3Kciaig©5Sjasu— »f* 
as,, 

[0 00 1] 

U-if3l6»cwr & fe©-C*-5o 
[0 00 2] 

[S6*©H5f5] 01 1 tctfefe©}gifcgU— !f©«l5SH* 
30 ST. CCCCSSftSJ&jfcgU— !fJ(HRW*aH*U— !f 
2 1. 3feigS^fe^2 2. ^'jy-^U>X3 7a. 
7t-*XU>X3 7 b*jJ:i^¥?SgS3 3^**^tK 
S^iO"CI/^c (T. Taniuchiand K. YamamotD, "Minia 
turized liqht source of coherent blue radiation" ,C 
LEO'87, WP6, 1987^. #M) . 

[0003] ftm&^.imi L 2 2±icBi&2tntcmi.m 

K2CDAWI1 0«C*»»U— !f2 1^6©«*j^P 1 
*U>X37a. 3 7b4/MtA*t3tS. t©^ 
U>X3 7a. 3 7 b©^(C^Sftri,>S^gS3 3 
40 »{B^ft£9 0&BC£«£tt»*s*9. Cft(cj:0 
3fe^iSJS 2 %»3^ P 1 #*z§i$"f"5J: ^ (C{H*3ETiai*— 

>h38{cH5esftrc>*. as*fcs^3ftfci«ia?g 

P 2 tilgJB U>X36(CJ:I5 ¥tf 3t(C $ ft t* - A X V <) 
v $ 3 9 -Cftm $ ft— SB^r r i T Z *t - 2 7 t§f 3 ft 

s. ccrfflt>e>ftrt,>s*iRsa»* : f2 2tt^ a :U 
>n 7)SS«Mt nf liftrfc 0 c ©Sbmco^ri^u < m 
-<S„ «To.84Mm©^g©S*^cSt-rSiSia?g^ 
(&g0.42/Lim) (C-^C»rf¥L < a-^-S (T. Taniuchi 
50 and K. Yamamoto, "Second harmonic generation by Ch 
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erenkov radiation in proton-exchanged LihbQ, optic 
alwavequide", CLEO'86, WR3, 1986*F . . 
[0 00 4] Itm&gZ&m+tteZL i NbO J I«2 
2 (c^3 titci&tbih&M<Dftmr8id& 2 ©A!*® 1 0 fc 
zmttLls— 92 1j!»6©S$$P \<D%*:\m?Z>t, 

i§&s82#>6i.iNb0i««2 2n<£mm&P2<Dytimm 

[0005] ^CtCS €.M^bS*iA:fS©«e3fc«-C** 

M^&t'-if^cmiC'o^xmi 2*m^-amtt*> (Oj 

Srt, #g3BS6 3- 1 28 9 1 4. WfeU-if^iS 

S0.84ym<D¥zgf*U-1f 2 1 <h3&fcg^ySi-?2 2=£ 
S i ?zfW> Kc@S0eS^*tf-p-Cl^c o ¥?9 
ftU— tf2 l©Ui;&P 1?: 1 0 OmWKb/cift. 2m 

w©iifigjgP2 (weu-if^) ant 6*m>fc„ c© 
m£<Dyewimg.i%mi- 3 -e©^^ p 1 / p 2 » 2 % 

[0006] */cSia^ffisf5«i»*s*i-r5i«^i* 
Tfejgs^^^LiTaQ © z s^fflt^-rKft 3 nr C» -S 

C#l«:j;n«10mW©Wfe^AJ^-C|f -€-©fc 

[0007] arc<D%:Wi&£8im?-t l c-o^xmwr 

01 3KCO«MM^O«*S1-. 01 3 
fc^n 3 ti h <fc 5 icft&mtWim* 2 2 4 -S LiTaq, StS 

2 s ^ 6 cc jfatsae 2 ccb^^w 
s*jgt^^-r.siSi8?fi©e»c£»©^^)&^«6 

5KB 3 i#»@JSfeJl 4 ©JS»!$it-Cffifl|T>- S C i fC 

iOi^^cigss^tHrci^rt-s. sr. 01 4 

<H-»#»«KIkJR*3 l-C»»ffiS^)f«Jf^$n-C*J 

*3 1 a(iJt^^rili0iIL'-Ct,^/c^-C*-S o cn«C>rt 

(l^W) 3 2-Cl*ffl^3 2 a«0 1 
5 (C^?68S©S 3 L © 2 fUtCitW L T iSlHjStB^ttif 

Ar-s. fcfcb#ffis$K&ctet,>rg:$igp KtSftori* 
Htt p 2 (DinMm htxi><D\mumm^ti> tztt 

OfflMA 1 *U/ (2 (N2o)- Nco) ) iC— ScT^i 
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ZbcmhtlZ. CCTNco«S*:« (?&gA) ©j©5&S 

*t*. N2«B«Bisffi (»fiA/2) ©leaafiT^t?* 
c© «t 5 tcismMt&'zjmteittiimg&fii^teftm 

^^«iSio«*i3fe^ss^ h mm s n * tctbmytv 

[0 00 8] 

[f£W«9iL.J;^it-SSiS] ±iB©<fc 5 

Ti&Bft 5 mWW±©m*?rff J: 5 <k r & £#jg!g^8§ 
^©SSS=SifI©» $ ©/c&fCifti^iK^g^ctc , £ tc 

&l><&WtZ>. 01 SfcJSifcBU— !f^jgi*^A-;u 
(01 2(C^3ttS) {CfeWSjagfl-^^r. * 

«f 2 i «m*©7 o%*as£:fc-c«&< gHc^ 
*-ci,>£. -e©fc**^u— tf2 i eft^asi^o 

01 5K^-r«fc^«cSK^*!3fc?SMfeSK^©S3* 
IrHC»LT*1;4. :fcfcg^&^©^f^i|i*S3 0 C 

* J Aifi«Cffi<^S„ Sfc^^U— tf 2 1 £.**TL.-C*> 

raAi^o-C^/c ^©/c*3@^SU--lf^2S©||fflU 
Ul>-C$> Z, 5 mW«±©iSii^^|?3114m < Lipi>^ 

teem z> c t tmm.-c$> & 1 1> o kk* ^ ^„ 
[0009] 3tc^«, mm#\s-ytxwimmm* 

C tic* OXHKUilt^? -©iSUl^kteiO'^ 
[00 10] 

[ SSH& «^-T S tclbO^fS. ] ■£ ©/cJ6*^Bj©5@j^s 

mmtHcffims? -ssrsgu— tf*as{c*ji>f . 1513 

u - if ©f£ttH ©^^SHte <t c>**igS^*T-© 

40 ^S^Sg^jgS^^SC^WK:*^ U — !f ©^ 

[0 0 1 1 ] *fc*»M©)S*SP— tf*»*. 

b>TI2^(* u - if ©S^ Aifo !57l6iSiKS§K: Mci^-r 
S^iSSU— tf^iSiCcijti-c. milB¥^f*t'-lf©?£tt 

■?-?<y> h «:i6j#^i»&*s*>o«rfa3i&iffifi^g6jg^-©jfi 

50 #IS^1-.2,„ 
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[0 0 12] *fc#f69J©*I$gU— tfftiSitt. if^v 

•f*Wtc*5i»'C, MIB*«^u— tf©rStt 
JI#^(K 3 tvr t, > £ Hi* <fc t>3fc&^&ifi^©ftil-&8g 
^)&ffi#m©1f^v?>hKft^5t&£<!:Sc9, ft 

J5>ttffiK:|!riB*^ U — tf £ <DMCDS5c##^rtf 5 fc«>© 
Si2 oyy-f-W > h ^WL-Tt,^. 

[0 0 13] ##Pj§©5S&gb — !r*8WJ\ If 7" 10 

v ^ > h ±K¥Sgf* u — tf J; Cf^g^&ifi^ii 

t^ss&su-iffcigKfcu-t. tirfa^iHttu— tf© 

ffittB©0i£®*$ <fc t>^&^&5^©*zg&&ffiJ(&M 

©&s^&si5#sfi;* #i6ncfc>/c -cMia*^ u — tf 

[0014] *»!80«*ftU— !f*«tt. 

iooi5]*fc, *«w©s«*u— «r*wtt. ifx 
> h ±(c*^(* u — tf fc J: W#ifi«gdfc#?-*« 

£fc©-C*-2>. 
[0016] 

«TCti*»KlttWrS. *«*U— tf 

[0017] 

«jsia*ia 1 ccsvr. c©ias«T?«jsjfisu— tf*» 50 
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<LGT0. 8*im^©^»i*U— tf. Tft&ftgftjpt^.!: 
L/rLiTaQ,S«5:fflC»fc*>©-C. 0 1 ttJIsftgU-lf* 
jS©WM0-C*-5>. 01T?2O«S i ©If >K 
2 1«¥^U-if. 2 2im$ig£tm*-C$>Z>. C 
CVm^tc^m^U— tf2 HJffigO. 8 6/im, fti^J 

1 0 0mW©tOT*S. Sfc. fti&g^&fR^ 2« 
L i T a 0,«R«:«IBW>-C©yo h >£&tCJ: ») 

3 *5<fc tf3fc»i£gg 2 £0J& Ltch(D-C$> 
S. c C -Cffll^c^a h >£8tffei*jg8&2 B|fflS(t 
< %<om t&tt>fr& < «lllffi^©§£&$»#iSt,> 

[0018] *m&M<Dffimx-&. ¥mmr— tf 2 1 © 

r£ttH2 3©HS)$M2 4*J«fcCX^S^^2 2©# 
^&S§2 ©^fi£ffi2 5 »-y-^vi;> h 2 0 KrSjt^oT 
S14H2 3©ff^fi£ffi2 4 t«r§14M2 3*^i*ft 
U- If 2 1 ©S1SCC x fRSg $ n/cM-C* *) , * 

2 ©ffi?J$® 25t tt^jgg^jftm^ 22(C^Ph> 
J; 0 *^jgg§ 2 mm 3 ttfcffi© Ci-CAS. 
X. 30»f*u— if 2 l©ffif4H2 3&j^ttl82«FIM 
±CC*0*«ft:U— tf2 1©**»P lJWIHKSa»2^ 

[0019] *fcS*jfi*iS33i6^^'r4jSMfeS8 

2 6«1f ^-7^> h 2 1 tc«^L-rt^j:^fcto«iWtc 
ffiK$n-Ct<>S. ^-©fcis&^ttU-1f2 1*>6©^© 
Wittttl*. HI 1 X-¥m#U— tf 2 1 £»US«?P 

1 <b L-T^14g2 3fr*>tiiM2titc¥m&l<- tf* 
go . 8 6 //m) £3fcifcg^&i£^-2 2 ©AWE 1 0 J; 
0 *^iSSS 2 (CittSife^-S iS*iSP 1 ttf > 

*^K2F 1 g©^^^gP2 6-C&S 
0. 43 Mm©^il^P2CC^3nWfeU-if7t:*iHl 

[0020] •^ccomm&u-irytmomm-^mi'C^ 

^xmW?Z. ^^U— !f2 1 €:Sffil2 3©ffMffi 

2 4^if^v^> h 2 OfitJKl^W-T'-JOT 1 -/ >^*ffo 
fc 0 *#ftU—tf 2 1 (CS««r%Lll#»P 1 *tti!t*3 

3£«ttBS2 ©MI2 5 £1f > h 2 0 « 
(C(6jWr*jgg^S^2 2**»(*W— tf 2 1 (CffC 
ar@^*tfofc„ COB. *iKSS»^2 2©ASt 
ffi 1 0 «**<gSS 2 ©J&ffiB 2 5 K» L "C 9 0 S &T© 
ftKi^Co-CfcD, !f2 1 ©Wftfffi infill/ 

r¥^U~tf&ffi8-r*C<!:tt&l>. */c. AW®1 
0t?©JSWtCj;S?gtt)12 3^©H0*fcd>ft<T* 

[002 1 ] @^©B$Kli, iSP«tti^P 2*5^AfcAj: 
5{C*jR«a»* : f-2 2 t»*>UtX*|«l©77 

*iH-C{*X. Y, Z©3fi©T7-^^> h#'J*S-C£>-2> 

*^ c©if^c«t:nwx^iS]©^©r7^ ^> h-em 

0. SfcY*I^Itt¥#f*U— tf 2 1 ©ffittl 2 3 



[0022] «±© <fc 5 fcfBR b fcjSttS u — V 
fcC>t*«W:U- tf 2 11:100 mWrfgSfjL 7 mWO 
(ifcBO. 4 3 Mm) £f#fc„ C(Di©££>^ 

gyfl^ 2 2 ©jgfi^gSSB 2 6 CDS? #GKC»T 6 mm 10 

+ 2 2KA#*L/c. M 1 tCfcl^r 1 0 tt3ftR^&*^- 
2 2<DA»pT*0 S i 0,*JS«|»ih«i LTAI*® 
1 0_hCC]&j£3*vCl>&. Cftit<J:9S#&P l<Dftzg 

B*lhJ8^Cc J: 0 ^zSf* U - tf -\<DR O^^CJ:^ L- - 

[0023] ^mmm<jmm& u -if t^cda^ s « 4 20 

[0 024] ^(C*«^(D»2 OSIJfiWOSiftfiU-lf 

— !f*K*^yar-^5 OKWALfc. '<**-5*5 0 
tettfi*#x*Afttt»£^Ofc. *fcttPWP2tt 

tfl£ft& 0 5 1 tt3?j*3fc# v b -C^Wfe^ajSCD^ * 30 
;i/#-<D&gfcJfctaT(,>£ 0 5 2 «5^CCJ:SJ6«S^ 
Ift*^ 2 2co$$^r*^, cnccj:0^8b^*i*E§± 

[0 02 5] *mi<Dmt&i'-irmsL<Dn3<D9mm 
©*jgia*ia 5 ccts-t. c©su6«"c«s«fiu-if3e 40 

«£OT0. 8 Mm#®*a!W*U-- tf, 
iUTLiTaQS«*fflt^fe<Dr, H5WJS«fiU— If 

K 2 ltt¥3W*u-- tf, 2 2 tt#«Mfe3R^* 
CCrffll»fc*aM*U— tf 2 lttftftO. 84m 
m, ffi^l 5 0mW<D&C7)-C&6 o 3fc«5fi£»* 
-?-2 2«L i Ta0 3 S«CC^K*rco^n h>&8«c 
<fc 0 SWtt^ffiJSKH 3 «fc O'Tfe^SS 2 £ JgflE 0 fc fc 

ffiS 2 3 ©JBfiSffi 2 4 feet tf #«fi£«flR^- 2 2 ©316* 50 
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«K2<D^ffi2 5«1f^v^> h2 0{C(p]^ot^ 
X, *«»U-1f2 l<Dffi14H2 3i7l&^BS2« 
Rtt±fc*g*«K*u-if2 l cdS#®p i «UfHfi« 

£&s^&§S2 6 am 8 fC J: 0 If ^7 > h 2 1 KteJg 

U-1f2 1 *IM1&US*^P 1 £LXfmm2 3^6W 
«3ftfc¥3W*U — !f* ($60. 8 4 Mm) 
fflftJtfF-2 2CDAWB 1 0 cfcD3fe^K2 CCffi£tt£3 
tt&<tS#$P 1 tt^>y;l/*- K£»U 3fc5»iffi8&2 
rt©«fi^8SSB2 6r«fiO. 4 2Mm©WHifiP2«: 

[0 02 6] ^CCC©S«fiU-1f*«(D«JB*fl6«:o 

(1 6 mm. S3 1 00/im©a84Ml/c o #CC* * 
3M*U— !F2 l«:ffittlB2 3<DJKfiKffi2 4«:1f^v5> 
h2 0ffl!CC|fil»r#>5 !f -r>y*tTofc. *W*U-lf 

2<Dfcf8M2 5 Srtf ^v»i;> h 2 0flHCcrfilWr*«[fige 
88R^2 2 ^r**i*U-1f 2 1 CCff bSrHS*tf o 
fc. C©R m *««««T-2 2 0A«ffll Ottiiaiift 
SS 2 <D7F2*£H 25K:*tbr90 SOTCDft fi t U o T*5 
0, **W*U— tf2 l©W»ifitttll*LT*8W*U-1f 
SKtracittftii. *te. AWffil OtOSWtCcfc 
*iStt»2 3^OR0*feil>a:<r**. ^/c^&gg 
2±CC«/S<^3 OOnmOTi R»*CCj:a»«t-dr 
-1 5 a^SESnrfcOKiJKSrSK-rcirjftS^ftaiJ 
2 SfCLtl^. CCDSS^— SCC&^CD 

{*3ICCJ:D S i 1f^v^> h2 0^6J»WtciBKStir 
l»i*6r*S. «cteB56©«FCctt % *BI»Hi*P2*s 

ftCC»Lrtt*»iftB2«:S i OzffiSMl 7^r«»DL 
cncc<fc0ig?^r£ttJi2 3<h^frtt/co 
[0 0 2 7 ] K±©J:9KfT«OWi«*U-1f3l6WCC 
tel>r**i*U-1f2 1*1 5 0mWtWLl OmW 
(Dffil9«P2 «g0. 42Mm)*f#/Co C<DWr&<D 

£&im\*7%T?i>i>o tt±&*H> i o»«rtr*o 

[0 0 2 8 ] *SIJ6«<DSiRfiU«-1f*«(D^:*Stt3 

*P 2©fflA»fc3&s»/J««Ut6ti4. 
[0 0 2 9 ] tt*f*^-?>hiU-C»IXtt3Wift<, M 
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[0030] m4<Dmmmtbx^m<ommSi^—*f 

mm<D&m&i'~irM6L<D¥mm : &M6t l ciri-r. com 
mt-cmmsk i>-y%mt lxo. 8 u m^o^-mw 

U— if. ^S^Jg-T-iL/TLiMAS^^^/ct© 
-C. HBBJfiiftfiU— trMHB©KfflH'C**. ®6X2 
0«53S^7^{C«fcS-y^-7^> K 2 1 tt¥*f*U~ 

U— !f2 lttjfcRO. 8 4jim, ©t>©-Ci&$. 

2 2 « L i N b O , ©7" 10 

Ltc<b<DX&2>. 3t#E*W©flWS"CW:. ^WfcU— if 2 

©sttJi 2 3 (ommm 2 4 & <t weKgg**?- 2 2 © 

3fc5S$$§ 2 ©ff^BB 2 5 «1f v) > h 2 0 (Clfij 
-Cl^„ X. — if 2 l©r£1&12 3 &#3*igJ& 
2 iWm±.tCi> 0 ^jgffc U -If 2 1 ©X*$ P 1 #iffS 

1f2 l<DmkmiCfH2<DD-zf-7'tf>y-2 8tbXm^a 

•vzfrm^hft-xmz. c<Dtc#>mmwi>— tf 2 i<om 

«^2©tfy-7"t7>h2 8CCjSlf. Stil©M^S3l©1f 20 

^v)>h2 0ffl(ik:»e*De»^i» o ffltLt*5fe(c*^u 

-f2 1©112 9a (rSttM2 3*5ff^3nrt,»-SM 
2 4©&*tE) ^2©1f^v^>h2 8K:^>f r -< > 
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fc. g#j£7 0 mW-C5 mW©jg^ (jfcgO . 4 2 y 
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